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[57] ABSTRACT 
There is disclosed herein a' gas pressure regulator hav 
ing valve means for stopping the ?ow of gas down 
stream through the regulator when the pressure of the 
incoming gas is lower than a predetermined accept 
able value even though acceptable pressure is subse 
quently restored, and a unique method and means, 

_ generally not available for use by unauthorized per 
sons, adapted to be manually operated for resetting 
the valve means after it is determined that the pres 
sure of the gas ?owing to the inlet of the regulator has 
returned to said predetermined acceptable value. Pro 
vision is made for monitoring the ?ow of gas through 
the regulator by an auxiliary valve and valve seat and 
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GAS PRESSURE REGULATOR HAVING LOW 
PRESSURE SHUT-OFF MEANS 

This invention relates to safety means for gas pres 
sure regulators such as service regulators which supply 
fuel gas to utility customers. In the functioning of such 
regulators, there are potential hazards (even though 
rare) resulting particularly from excessive underpres 
sure conditions. 

When an excessive underpressure condition exists, 
such as gas pressure failure, the pressure regulating 
valve of the regulator normally would be moved to 
wide open position and so remain until the pressure 
increases to an acceptable value. . However, in the 
meantime, due to the excessive low pressure, any burn 
ers or pilot lights in use and not equipped with thermal 
safety shut-off valves, or in the case of malfunctioning 
thermal shut-off valves, gas will escape and accumulate 
in the atmosphere and create extremely hazardous 
explosive and asphyxiating conditions. 
An object of this invention is to provide, in a service 

gas regulator, improved means for guarding against the 
hazardous conditions that result from excessively low 
pressure gas. 
An important feature of this invention is the provi 

sion of safety valve means which completely shuts off 
the flow of gas from the inlet port of the regulator to 
the outlet port of the regulator when the pressure of the 
gas drops below a predetermined value and remains in 
shut-off condition, even after acceptable pressure con 
ditions are restored, ‘with the provision of means 
whereby the regulator may not be reactivated after it 
has been shut off because of excessive low pressure 
conditions except by a person possessed of a simple 
implement, not usually available, which is supplied to 
quali?ed servicemen who would be responsible to 
check all the burner and other gas outlets to determine 
that they all are closed before reactivating the regula 
tor. Such an implement may be, as disclosed herein, a 
hand-operated suction pump to be applied to the outlet 
of the existing breather valve of the regulator which is 
in communication with the atmosphere side of the 
regulator, to suck the air therefrom and cause the dia» 
phragm to rise and reset the low pressure responsive 
shut-off valve means. 

Another feature is the provision of means in such a 
shut-off valve mechanism whereby the ?ow of gas to 
the regulator may be monitored and ultimately shut off, 
even if for any reason the main regulator valve fails to 
function, for instance when a foreign substance is inter 
posed between the main valve and the ori?ce with 
which it cooperates. 
Another important feature of this invention is the 

‘provision of a shut-off and regulating valve device 
which may be installed in the regulator housing as a 
self-contained unit thereby facilitating the installation, 
removal and replacement of the valve device. 
Other features and advantages will hereinafter ap 

pear. 
In the accompanying drawings: 
FIG. 1 is a vertical sectional view showing a regulator 

in normal pressure monitoring condition and showing 
lthe shut-off and control" valves of the present invention 
installed in the dividing wall interposed between the 
inlet and outlet ports of the regulator. 
FIG. 2 is a sectional view on an enlarged scaleof the 

‘valve mechanism of the present invention showing the 
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2 
position of the parts when a particle of foreign matter is 
lodged between the main valve seat and its ori?ce. 
FIG. 3 shows in section a part of the vent for the 

diaphragm air chamber with the means supplied by the 
present invention for exhausting air from the said 
chamber to reset the safety valve. 
FIG. 4 is a vertical section of a portion of the regula 

tor showing the movable parts of the pressure control 
and shut-off valves in the positions they occupy under 
excessively low pressure conditions. 
FIG. 5 is like FIG. 4, but shows the movable parts of 

the valves in the positions they occupy under exces 
sively high pressure conditions. 
FIG. 6 is a-sectionallview of the control and shut-off 

valves and associated parts of the present invention on 
an enlarged scale. 
FIG. 7 is a sectional view of a portion of the control 

and shut-off valve taken on the line 7-—7 of FIG. 6. 
As shown in the accompanying drawings, the regula 

tor to which the present invention is applied, as illustra 
tive thereof, has an upper housing 7 and a lower hous 
ing 8. Between said housings there is a diaphragm 9 
forming an air chamber 10 and a downstream gas 
chamber 11. The regulator has an inlet port 12 and an 
outlet port 13 separated by a wall 14. A plate 15 on the 
diaphragm 9 is engaged by a coil spring 16 which yield 
ably urges the diaphragm 9 to its lowermost position. 
The upper end of the spring 16 engages a nut 17 on a 
screw 18 mounted on the top 19 of a housing 20 to 
adjust the force exerted by the spring 16. 
Operating means 21 secured to the diaphragm 9 

engages the end portion 22 of a bellcrank 23 which 
engages one end 23a of a valve stem 24 slidably 
mounted in a bearing 25 in the lower housing 8 of the 
regulator. The other end of the stem 24 carries a main 
valve seat 26 which is moved by the bellcrank 23 closer 
to or farther from an ori?ce 27 when moved by the 
diaphragm 9 acted on by opposing forces, from gas . 
pressure on the gas side of the diaphragm 9, and by the 
force of the spring 16 on the atmosphere side of the 
diaphragm respectively. 
The regulator spring 16 is so adjusted as to counter 

act the force of the incoming gas on the gas side of the 
diaphragm 9 to cause the main valve 26 to move 
toward and away from the valve seat 27a of ori?ce 27 
when the pressure of the incoming gas is within a pre 
determined range of acceptable pressures. - 
As in US. Pat. Nos. 3,613,725; 3,754,570 and 

3,809,108 the orifice cooperating with valve seat 26 is 
a sliding ori?ce sleeve 28 which is slidably mounted in 
a bushing 29 secured in the dividing wall 14 between 
the inlet port 12 and outlet port 13 of the regulator. But 
as shown herein the ori?ce sleeve 28 has an external 
shoulder 30 positioned to engage a shoulder 31 on the 
bushing 29 under the force of a spring 32 interposed 
between a disk 33 engaging an internal shoulder 34 on 
the ori?ce sleeve 28 and an end closure 35 in the bush 
ing 29. As will appear below, the sleeve orifice 28 may 
recede from its normal position shown in FIGS. 1 and 6 
against the force of the spring 32. 

In the normal operation of the regulator the main 
valve 26, under the in?uence of the diaphragm 9, ad 
vances toward and recedes from the valve seat 27a to 
allow less or more gas to pass between the inlet 12 and 
the outlet 13 of the regulator to compensate for normal 
variations in the pressure of the gas ?owing through the 
system. However, there are rare, but ever possible, 
occasions when the pressure of the gas entering the 
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regulator decreases beyond acceptable safe limits and 
produces potentially hazardous situations with possible 
serious results as pointed out above. 
When for any cause the pressure of the gas in the 

regulator drops below a predetermined range of pres 
sure, as in a conventional regulator, the diaphragm 
descends under the force of the regulator spring 16 and 
causes the main valve 26 to move away from the valve 
seat 27a and allow gas to freely ?ow into the diaphragm 
chamber 11 and through the outlet 13 to equipment 
being supplied with gas. 
Normally under such low pressure conditions the 

?ame of any operating burners or pilot lights would go 
out..If after this happens and the pressure comes back 
on the line, gas from any open burners or pilot lights 
not equipped with thermal shut-off valves (or in case 
any such valves are not functioning), will discharge into 
the atmosphere with the attendant danger of causing an 
explosion or possibly asphyxiating persons in the vicin 
ity. . 

To avoid such hazards, the present invention pro 
vides in the ori?ce sleeve 28 a shut-off valve body 36 
which has a safety valve 37 adapted to engage an up 
stream valve seat 38 of the ori?ce sleeve 28 under the 
influence of a spring 39 which extends between a guide 
block 40 forming part of the shut-off valve body 36 and 
the disk 33 which, as above stated, is engaged by the 
spring 32. 
A pin 41, which may be mounted on the main valve 

seat 26, but, as shown, is affixed to the safety valve 
body 36, extends through and beyond the ori?ce 27, as 
shown in F IG. 1, in which the movable parts are shown 
in normal pressure-regulating positions with the pin 41 
engaging the main valve seat 26 and the outer edge 
portion of the safety valve 37 spaced from the upstream 
valve seat 38 of the ori?ce sleeve 28. In this position 
the gas ?ows from the inlet 12 through passages 42 in 
the bushing 29, betweenv the inner end 43 of the ori?ce 
sleeve 28 and the closure disk 35, through apertures 45 
in the disk 33 and passages 46 (FIG. 7) in the guide 
block 40, between the safety valve 37 and upstream 
valve seat 38, through the ori?ce 27 of the ori?ce 
sleeve 28, between the latter and the main valve seat 26 
into outlet 13 and impinging upon the gas in the dia 
phragm gas chamber 11. 

In the normal operation of the regulator the safety 
shut-off valve body 36 reciprocates in the ori?ce sleeve 
28 in response to the normal movement of the main 
valve seat 26 and does not control the amount of gas 
?owing through the regulator. However, if the pressure 
of the gas entering the regulator decreases below the 
lower limit of acceptable pressures, the main valve seat 
26 will recede from the valve seat 270 allowing the pin 
41 and safety valve body 36 under the force of the 
spring 39 to move the safety valve 37 against the up 
stream valve seat 38 of the ori?ce sleeve 28 and shut 
off the ?ow of gas through the ori?ce 27 to the outlet 
13 of the regulator. 

If safe gas pressure is restored in the inlet 12, the 
regulator will remain locked up because the gas ?owing 
into the bushing 29 and ori?ce sleeve 28 would impinge 
upon the guide block 40 and hold the safety valve 37 
?rmly against the upstream valve seat 38 of the ori?ce 
sleeve 28. 

I-Ieretofore, with a regulator locked up by excessive 
low pressure shut-off means, access could be obtained 
(by unauthorized persons who may not have first exam 
ined the gas appliances to determine that they were 
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4 
shut off) to the interior of the regulator to restore the 
diaphragm to normal operating position. For instance, 
as shown in US. Pat. No. 2,351,047, by removing a cap 
covering the adjusting screw for the diaphragm spring 
and pulling on a rod connected to the diaphragm, the 
latter could be pulled up to reactivate the regulator. 
This could be accomplished by anyone having a cap 
wrench and might be done with disastrous results if the 
appliances were not shut off. 
To avoid this problem the present invention provides 

means which is not readily available to the average 
person for reactivating a locked-up regulator and in the 
form of the invention herein disclosed the means for 
reactivating the regulator comprises a hand-operated 
suction pump 57 shown in FIG. 3 and partly shown in 
dot and dash lines in FIG. 1. 

Service regulators usually have means for permitting 
the escape of gas to the atmosphere if, due to leakage, 
gas accumulates excessively in the upper or air cham 
ber 10 of the regulator. Such means in the regulator 
shown in FIG. 1 comprises a lateral extension 51 having 
an opening 52 extending into the upper diaphragm 
chamber 10 which is normally held closed by a valve 53 
acting under the in?uence of a spring 54 which is so 
tensioned that, if large quantities of gas should escape 
past the diaphragm 9 or its mounting means and builds 
up excessive pressure, the spring 54 will yield and allow 
the valve 51 to rise and the gas to escape to the atmo 
sphere through a passage 55. In addition there is a small 
breather hole 53a in the valve 53 to permit air to ?ow 
into and out of the upper chamber 10 as the diaphragm 
is raised and lowered slightly in the operation of regu 
lating the pressure of the gas in the regulator. 
The suction pump 57 comprises a resilient bulb 57a 

and a neck 58 carrying a disk 59 of resilient material 
adapted to engage and make airtight connection with a 
?ange 60 on the lateral extension 51 of the cover por 
tion 7 of the regulator casing. The pump 57 has a one 
way valve 61 which allows air to escape from the bulb 
when the latter is squeezed, but permits air to enter the 
bulb when it is permitted to expand upon the removal 
of the squeezing pressure so that air from the chamber 
10 will be sucked into the bulb resulting in the dia 
phragm rising and causing the main valve to move the 
safety valve 37 off the upstream valve seat 38 and allow 
gas to enter the regulator and ?ow to the outlet 13. 
With some regulators it is possible to reinstate them 

after a low pressure shut-off function by removing the 
adjustment cap and grasping an extension of the stem 
21. Such is not possible with the present construction 
because the stem cannot be grasped through the open 
ing for the adjustment screw 18. 
However, to prevent someone from trying to rein 

state the regulator as just discussed, and in doing so 
tampering with the regulator, adjustment cap 49 is so 
designed and positioned that it must be destroyed to get 
at the adjustment screw 18. 
When for any cause the pressure of the gas on the 

underside of the diaphragm 9 rises beyond a predeter 
mined limit to the position shown in FIG. 5, for in 
stance, the bellcrank 23 will cause the valve seat 26 to 
move ori?ce 27 against spring 32 until chisel end 62 
contacts valve seat 63 and stops the gas from ?owing to 
the outlet of the regulator. 

If some leakage exists between the ori?ce 27 and the 
main valve seat 26, the latter will continue to advance 
to the left, as viewed in FIGS. 1 and 5, until the end 62 
on the ori?ce sleeve 28 engages an annular valve seat 
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63 on the end closure disk 35 on the bushing 29 and 
shuts off the flow of gas through the ori?ce sleeve. 
This condition will continue until the pressure of the 

gas on the underside of the diaphragm drops suf? 
ciently to allow the diaphragm to move down and with 
draw the main valve 26 to the right, as shown in FIG. 1, 
to allow the spring 32 to push the ori?ce sleeve 28 to 
the right to the position shown in FIGS. 1 and 4 so that 
the chisel-edged end 62 of the sleeve 28 moves clear of 
the annular seat 63 and allows gas to ?ow into the 
lower chamber 11 and through the outlet port 13. 
When normal operating pressure is restored, the pin 45 
will remain engaged with the main valve 26 as the dia 
phragm moves under slight variations of pressure in the 
regulator. 
When a particle of foreign matter becomes lodged 

between the ori?ce 27 and the main valve seat 26, the 
regulator will continue to regulate the pressure of the 
gas by moving, through the medium of said foreign 
object, to increase or decrease the space between the 
chisel-edged end 62 and annular valve seat 63 on the 
closure disk 35 of the bushing 29. 
Thus, the present invention has, as well as its other 

advantageous features, retained the features for provid 
ing for maintaining regulation of the gas pressures in 
spite of a foreign object being lodged on the ori?ce as 
disclosed in US. Pat. Nos. 3,742,972; 3,754,570; 
3,809,108, especially No. 3,754,570 which shows an 
ori?ce sleeve with a chisel edge cooperating with a 
stationary seat to provide an automatic safety shut-off 
valve. 
Variations and modi?cations may be made within the 

scope of the claims and portions of the improvements 
may be used without others. _ - 

I claim: 
1. A gas pressure regulator comprising a housing 

having an inlet means, outlet means and a wall separat 
ing said inlet means and said outlet means; a diaphragm 
in the housing forming a gas chamber communicating 
with said outlet means and‘ a chamber open to the at 
mosphere; an ori?ce sleeve extending between and 
communicating with said inlet means and said outlet 
means; means for mounting said ori?ce sleeve in said 
wall for axial sliding movement relative to said wall, 
said ori?ce sleeve having an ori?ce, an upstream valve 
seat and a downstream valve seat; a main valve; means 
operated by said diaphragm for moving said main valve 
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6 
toward and from said downstream valve seat of the 
ori?ce sleeve to regulate the ?ow of gas to said gas 
chamber and outlet means; and means ‘including a 
safety valve slidably mounted in said ori?ce sleeve to 
engage said upstream valve seat to shut off the ?ow of 
gas through said ori?ce sleeve to said gas chamber and 
outlet means when the pressure of the gas in said gas 
chamber falls below a predetermined acceptable pres 
sure. 

2. The invention as de?ned in claim 1 in which there 
are means extending between said main valve and said 
safety valve for controlling the operation of the latter. 

3. The invention as de?ned in claim 1 in which there 
is an auxiliary valve seat on the inner end of said ori?ce 
sleeve and means including a stationary auxiliary valve 
positioned to be engaged by said auxiliary valve seat to 
shut off the ?ow of gas to the ori?ce sleeve when the 
pressure of the gas in said gas chamber exceeds a pre 
determined acceptable high pressure value, and resil 
ient means for normally urging said auxiliary valve seat 
away from said auxiliary valve. 

4. The invention as de?ned in claim 1 in which said 
orifice sleeve is slidably mounted in a bushing which is 
supported in an aperture in said dividing wall. 

5. The invention as de?ned in claim 1 in which said 
ori?ce sleeve is slidably mounted in a bushing which is 
supported in an aperture in said dividing wall and in 
which said bushing has an inner end closure and said 
auxiliary valve is supported on said closure. 

6. The invention as de?ned in claim 5 in which said 
bushing has a lateral passage through which fuel gas 
may pass to said ori?ce sleeve when said auxiliary valve 
seat is disengaged from said auxiliary valve. 

7. The invention as de?ned in claim 1 in which there 
are resilient means urging said safety valve into engage 
ment with said upstream valve seat which comprises a 
spring interposed between said auxiliary valve and 
abutment means in said ori?ce sleeve. 

8. The invention as de?ned in claim 7 in which a 
second resilient means comprises a spring interposed 
between said abutment means in said sleeve and said 
inner end closure of said bushing. 

9. The invention as de?ned in claim 8 in which said 
bushing with said ori?ce sleeve, safety valve and both 
said resilient means comprises a unit insertable as such 
in an aperture in said dividing wall. 

* * * * ‘ * 


